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(57) iMmi 
Tm<D-®&: < i ) 




R"0 

(j£*> R 1 . R 2 , R 3 , R 4 , R s , MRS \tt 

1-12 7^*y-f ;«s^-r> T^2n*<fc&«jxtt: 




WO 99/51586 



R 1 , R 2 , R 3 > R 4 , R 5 > IkZf-R 6 Ittn^nm&ZTkmM^ 

u-;^^l, r 9 te^n^n^^*^^ Ci- 6 /jw 

[«f*JS2] R 1 > R 3 v R 4 , &rjTR6 &7kmMTT*& V , R2 SOTrs ^-e 

Clt^3] Ri, R3, R4, dtTkSfS^-e* 0 , R 2 S?JRS #f& 

C«*«4] TIB©— JKst (II) : 




WO 99/51586 



R 



,21 




o 



13 



R 12 , R 13 , R 14 , Ris , R i6 \t*rtl?tmiL\Z 

fcmm^. Aay>gf, ci- 6 7;u*;us. xiaci-6 7;ua^>;us£ 

5^tfe*s7'j-;n^u r 20 &tfR 21 tt^n^naftStfcTksiK^, 
Ci-6 x«Ci-6 ir^^v^x^u r 22 «tK*®^x 

[«f*«5] R 12 . R 14 , R 15 , R^R 17 '3&**^^-C*0. R 13 R 

tfR 16 ^n^4i:/\Dy>if^^ r 18 r^r 19 tt-tn^enss 

CM#S16] R 1 2 , R 1 4 , R 1 5 . &tfR 17 *«**JII^T*0. R 13 K 
tfR 16 ^igjgig^-C&r), R 1 8 &1/R 19 ^7xZJHt*0, R 2 2 #** 

c»*^ 7 ] m&<Dmm%z 1 ^ «e> jg 3 wsnvrna* 1 ^^temco^^x^ 
(a) lit^tesm i ^^«3 9©^fn^ 1 ^kb*©^**^©^ 



W09 9/5 1 5 8 6 



[18*^9] Tf2<£>!£ (III) 




,34 



5d£fc**7U-;u**iKU R3i. rc/r3 2 tt-tn-enatsite***^. 
Ci-6 tvm^I/S* xttCi-6 7;1/3^>;i^£5hU r 33 s.^r 34 « 
fti*n»4fcci-ia r;v*y>r;wa^-r) TS^nsft^ftxttfcDa 

Tteco^: (iv) : 




W09 9/5 15 8 6 



(5£<K R 35 ,R 36 ,R 37 .R38.R39 > WR 4 0 te^tl^n$kil 

t«e:tfe*57U";«^u r 43 &tfR 44 n^n-ena^KiTkSiJS^ 
* Ci-6 xuci-6 T^^^i/g^u r 45 &tfR 46 

•llnLo 



# • 

( 6 ) WO 9 9X5 1 5 8 6 

*ia. &mmm<D— -dx$>z>7* hy-r ^5 ^ • ir^tf- (Photody 

namic therapy) K:*»*S*a3&«— 

* (ESR) i£, **»tti:+R«3»«jD6nTt^**«, ^rn*>4#Stt&tf«ft 

Nagano, T. , et al. , Free radicals in CI 
inical Medicine, Vol. 7, pp. 35-41, 1 9 9 3 



( 7 ) WO 9 9/5 1 5 8 6 

^iEm\zm^^r^<DUM^m^r^zhi)^mmmm^h^.. 
^mm^\t±^<omm^m^^<mMmtii,tzm^ te<7>-«sc m 

(in Tg$nssM©{k^^5^t, Mtxfc— jrs: (i) T«$n 

Tfct>-S**91tt, TEOHRSC ( I ) : 

R 10 




(s£<k r 1 v r 2 , r 3 , r 4 > r s . Sl^r 6 ja-tn-enffifitc**®^, 

Any>Jg^ Ci-6 T)^)Vm. XttCi-6 yjlzi*is)im*7KL. R 7 



(8) 



WO 9 9/ 5 1 586 




>21 



,13 



o 



R 



15 



R 



,14 



tK^S^, APy>If, Ci-6 T;i/^;i/S, XUCi-e 7)Vu3ris)Vm%: 

Ci-6 xnci-6 r;io*^;i,**j*u r 22 ttTkfcat^x 

) ±iaa (i) T*^nsft^*xtt^©*t— »aii*t*Kjs^-e--&xa, 

(B) ±16111 (A) T^UfciilSiC (II) OflS'&ttXtt-t©*©** 

zn^fgwc^r* Tieo^ (i i n : 




W09 9/5 15 8 6 



<5£+, R 23 ,R 24 ,R 25 .R 26 .R 27 8 \tttl?tl8i$L\Z 

fcmw^, AD^>if 4 ci-6 7;i^;us, xaci-6 7;i/n*->^X£ 
Ci-6 7;U3=^>;«ftjRU- R 33 &tfR 34 \i 

ffi(£>!i£ (IV) : 




R 35 ,R 36 ,R 37 ,R38^ R 39^ r«R 40 tt-^n^nfflA 

ictk^hhs /\ny>if, ci-6 T)V*)vm* xttCi-e 7Ao*v;ua 
t§u<ht)^57U-M^L, R 43 &tfR 44 tt*n*nauiK:**iK^ 



WO 99/51586 

> Ci-6 7fr*)Vm* XttCi-6 7)l^*zs)im&^L. R 4 5 RUR 46 

n*. ^ (i i i) x^n^t^h-mmmmmMmmmtvx^mx^^ 

«Atf. Ci-6 7;^;i/Stii3«-&fctt. s**HB^66fflo[)ii 
, x^;u^ n-^Dfcr;i/S, -rv^ntf;i/S. y^oypeM, n-y^;i/ 

1^ sec t e r t -r/^l/g, S^ar^US, n-^>^;i/^ 

\z7)vzi^>j^mt\^x\i. mmx\zttmm?b<D&ft£L\,K /\ay>ift 
frjis^jim, 7^)vm. yp/v< ;uas3&£«rffi^5Jit3ft«T€?*. 

-gift, X«HSg1t7U-;USS:^^SC:t3&«-C€?*. ^L<«7xr;Hx 

u»fcRg$n)i^^ lftltLTCi-6 Ci-e adjw 

)Vm. Ci-e 7;i/^r-;i/S, Gi-e :r;Un^>;l^ /\ny>jg^, yjy 

->*jujK-;i/S, Ci-e 7;u#/-r;i^ Ci-e ad7M/^;h, /□ 
a: (I) fc*HT, ri, R3, R 4 % WR6 ^^i-7K*JB^T*«c:t 



(11) W09 9/5 1 5 8 6 

s (i i) k&^t, r 12 > r 14 . r 1 5 . RztR 17 tfimmz^ms^ 

An^ # >IH^T*S££j&W*L<* -^n^^^fcTKlRiST-CfcSj&v 
ttADy^-CfeS^t^OffSl/K R 13 W/XttR 16 #V\D^r> 
K^-Cifcfcafr&KfcL /Nny>JKT-tUTl«KW»*U^. R 1 8 RtfR 1 

a (I I I) K&^T* R 23 ,R 25 ,R 26 , &tfR2 8 ?5^Pt^7K^M 

r 3 0 s^-tn-enasi fc«****-rs z. 1 1> *s 7 - ;ht « £ c 

SC (IV) £*3^T, R 3 5 , R 3 7 , R 3 8 . &t/R 40 tfHWN;:**®^ 

T*s2ii:30«ff*bv^ sfc, r 3 6 &£/r 39 fcfrtn*nasfcK#*K^xtt 

fel:/\oy >fif t*5 C i*<«J; Off* R 3 6 &«/XttR 39 #Any 
i'JK^T* Any^^^LTaSlM^Jf^U^. R 4 1 &tfR 

4 2 ^n-en»AKl«»*€:#T* C 1 *>* * 7 xz;bStfel)^ b 



02) WO 9 9/5 1 5 8 6 

5£ (I) IkZfjS, ( I I) Oft^*tttt*f«n*iLT?¥^*^i:^T€rS. 
£*ttliniS<hLTWU 09* tf* ^hU^Aift, *>J»>A*, *Jl^>SAML 
*v^A&££<a&Jl^ T>^-^A^, M h U ^ >I, tf^U^ 

jSBi^ibos: (i) x«s (in ©ft§ftxtt*n6o)itt, tttojumm 

a (I) Rtfa (ID tfMfc^tt, MifeS»aS^i6L:THH*&«2fflJ[^ 
5*&3G**S. R 1 ^tf/XteR 6 , ££>V>ttR 12 Xtf/XttR 17 CD 

**^<ofBHfcfi$$ns. ^je^ost (i) ©fli^fcxiisc (in© 

ffr&Wfct* ^T7^h>l^MLT, ±ss<B5i (III) xteit (IV) 



(14) 



t*vw>a (b) C77> (a) *fcfo'2 J ttZ>Z£\ZJ:r)%*>tl2>4k<£%} 
(c) \zMzUQ^z>z£\z£*). (d) *Kifi*r-5 2:t*«-c#5. £<z>fl: 

** (d) (D*;VzK^s/;i.s*aso«aXT««Ufc«, ffc#« (f) 
S^S^KcfcOft:** (g) 

ft;** (d) ^;i/#+y;i/S©§gsti/TH «©WlXfcBrr*RJSK: 
£) £jB^s::<ha*TM*<&. fclAfcf* ft;** (d) <&*^;i/x*^;u&§ffi6"r £ 

*§*tCIte, ft:** (d) £7-feh>tt£©*«©#£T", Xfi*WtT3!)fc^ 

Tetrahedron 3 8 , 1425-1430 (1982) JCfB^^)^ 
St:f^T, ft;** (f) £ft;** (e) ^t5:tl;J:D, ft** (g 

) &»tu »T«ia-rsc:tJcj:o,.ft-&* (h) ftUja-rscfc^T**. 

o ft;** ( f ) tt % «A«T etrahedron 3 8 , 1425-1430 

(1 9 8 2) t££\zmm(D^mzmtxm%\zm&^&zti)^^z> 0 

ft** (g) £>6ft:** (h) — ASWKteSft^^^fci: 

cD^ffitt*jK4»Tfir5rt^-tf€?, ft** (g) ^tt«(cBaaKa:£0DK$AlA 
T, mV<1&#?ZZ.£lZ*t)ff*>Z.£tfi'V2Z. ft;** (h) ©iSBfitt. ±12 
<njjmhte&\\z. Tetrahedron 3 9 , 623-627 (198 3) 
X\ZC an. J. Ch em. , 5 3 , 256-262 (197 5) (Djimzft-D 

C<fc0ft^« (i) fcKiSU «^T. sm** (j) £§2itT££<i:a*T€* 

o 



(15) 



rt^ft (i) ©KzkEJSWU ^F«tt««<OfiF«ETTft'&ft (i) \zm*M$:1m 

(j) tft-&%-(k) i:$K«?s-&§c:ttc:<ko, a (i -a) -emt> 
it*vmts.E<D)\,<i xMft&TizmMwftft&T'vmM'Tzfr. &ti\zm£M®i 

*&mit?\Z* Vc&® (i) tit&m (k) £Z*?>X)l*>&tpX-BlJfc21*: 
Z>Z.t\Z<kr)'tfoZ£&-C^Z> 0 Rio W/XliR 11 ^Ci-e TfrzUris 

{k^ft (i -a) \zmvx lmmorzsMm&fcfattit&zLtizjzK). r 11 
7->;Rb#j*siS$i*5e:i:{c«fcoT, it (i i i -a) (Dit^^^mmr^z 

(I) eOYk^ftJc^UT. ^rU^>»^-hU^A (Na 2 Mo04) 




(16) WO 9 9 / 5 1 5 8 6 

^Tte, 7uj-2^J? • ^ • -f > • • ~>>i^>X (Pr 

otective Groups in Organic Synthesis 
, T . W. Greene, John Wiley&Sons, Inc., 198 

i) te£\zmh<mm^tiT&r). mm^\m^(D^mm^m^~r^z.hf}^m 

ffl*.t;ftt». fl&Efc5> «5»> ISiMk ^M^n^h^^^><- 

»fc»KT Z> z. £fc < *©KjSt«-TS £ £ nitre* 5. *^9!©fc^tt<Bi6 

— St (I I) <0^%Xtt^O««S»«©S*&»r^tt»*WbT(riS 

. ft^T. ±IE5S (I) ^*^nsft^*Xtt^offi*— fi^»*tS/«:$ii-fc 

. -»«***a!3fe-r*c:t3»«RitBT**. a: (i) ©<b-&«xtt-e©«[ttn* 

lf>*. SAc> S(II) OYt*4fcX^©*«ff*TS3tM*fc«nT^^fc» 
. SC (I) ^iXW^^-lllII^^ltbT^^ai:, 

ftSfttr*. *56^(0-II8*O»Jl*fttt, (A) ±1HS (I) 



(17) 



II (a) -C£J5£L&±!55£ (II) ©ft^«lXtt-tflE)Jj|[OfiJt*H)e-rsia 
£^A/Tr^£, a (I I) <Z)^«Xli^<Ott©a»<oa^ttii#©*STfTP 

x>F/1-^-^^>K^ (Saito, I, . et al. , J. Am. Ch em 
. Soc. , 107, pp. 6329-6334, 198 5) fed &mm-?2> C 

fcfe, a (i) \z&^xr 11 ^Ci-12 7;wy-f;«©ft§«eL<tt 
^©S, X«k (I I I) <0<t-&ftfcL »BK«iliBbTl01BAffilcADi&£n 

mm^(Dx.^^-^^(Dmmizj:Dy jut) y ^ jimmu^m^nrz 
i i) tt^TR 22 #aK*isw©fc£*ft#*.*. fox, cn&^** 

xitt (i i i) ©fl:-&*&-t©*sffl^Tt>j:v^ ^ii:^i;t, KlilOR 

ItJtff 




10 



11 



(19) 



WO 9 9/5 1 5 8 6 





WO 99/51586 



11 15 




mi :{£&%i(o&m 

m*mzm*itmfr'* i"(>m (2) ^fh7tFD77> cthf) '\zmm 
^ma^m»uy^> (i)i. osmm&mx.* an o BiMwufc. 

1 H NMR (300 MHz, CDC 1 3 ) : 6 3. 18 (s, 2H) , 5. 4 




(21) WO 99/51586 

6 (m, 2H) , 6. 5 8 (m. 2 H) 
MS (E I + ) : 1 2 1 (M + -COOH) 
m. p. : 1 2 0- 1 2 2t 

100%. 

1 H NMR (300 MHz, DM SO) : (52. 6 1 (s, 2 H) . 5. 03 
(m, 2H) , 6. 4 3 (m, 2 H) 
m. p. : 1 3 4t 

(4) (DTizh>mm\z6^m<Da^^^)^ i. l^so^-tr/ 

-;UJ:0?fl|g|ibTfl:^*l (5) Mfe&ttllo 1R^5 6% 0 

1 H NMR (300 MHz, CDC 1 3 ) : 62. 83 (s, 2 H) , 3. 7 

1 (s, 6H> , 5. 2 7 (m, 2H) , 6. 4 6 (m, 2 H) 
MS (FAB + ) : 213 (M + + 1) 
m. p. : 1 2 It 

Anal. C a 1 c d for Cio H12 Os : C, 5 6. 6 0%;H, 5 
. 70%. FoundiC, 5 6. 3 2 % ; H, 5. 6 6%. 

ISSGMfc'&tt (6) £1. OSSlOfc^ft (5) ©^DD*M»7 

^ (7) JSIfi©*. IR*1 0 0%. 1 H NMR (3 0 0MHz, C 

DC 1 3 ) *fflSUfct^5, 2aa<Z)||tt<*:(Dfi-&«lT&*c:i:d<«|g$nfc 
(AttfNR6Jt : 7 5/2 5) 
1st isomer: 

62. 59 (s, 2H), 2. 90 (s, 2 H) , 3. 5 5 (s, 6H), 4. 
6 0 ( s , 2 H) , 7 . 14 ( s , 4 H) , 7 . 4 - 7 . 7 (m, 1 0 H) 




(22) WO 99X51586 

2nd isomer: 

<53: 01and3. 04 (2s, 2H) , 3. 64 (s, 6 H) , 4. 65 ( 
s . 2 H) , 7. 14 ( s , 4 H) , 7 . 4 - 7 . 7 (m, 1 0 H) 
MS (E I + ) : 4 8 2 (M + we a k) , 4 5 1 (M + -CH 3 O) 
m. p. : 2 3 7t (decomp. ) 

T/fc^ft (8) fc^fc. KtftttttH. iR*4 3%. 

1 H NMR (3 0 0MHz, CDC 1 3 ) : (5 3. 85 (s, 6 H) , 7. 4 

0 - 7 . 7 4 (m, 14H) , 8 . 13 ( s , 2 H) 

MS (E I + ) : 4 4 6 (M + ) . 4 1 5 (M + -CH 3 O) 

m. p. : 200-20 It: 

Anal. Calcd for Cso H22 Oa : C, 8 0. 7 0 % ; H, 4 
. 97%. Found:C, 8 0. 44%;H, 4. 7 4%. 

{t&Vs (8) ©s^^u- 1 m<d**s— yry&&mx.* 

LTfl^fc (9) »*ft©*. 42^9 IX. 

! H NMR (3 0 0MHz, D2O) : 6 7. 2 9 - 7. 6 3 (m, 14H) 

, 7. 69 (s, 2H) 

MS (FAB + ) : 4 9 5 (M + +1) 

m. p. : 3 0 0T:£Ut 

»atfe»E«56LTft** (1 0) W10 0%„ 

»H NMR (3 0 0MHz, DMSO) : <5 7 . 4 9 -7. 72 (m, 14H 
) , 7 . 9 5 ( s , 2 H) 

MS (EI + ) : 4 1 8 (M + ; we a k) , 4 0 0 (M + -H2 O) 



(23) WO 99X51586 

tt&m do) fc*ii*<D**ra*in*, i o»jpsaassEbfc. 

»bTWfflLfctS*«:«*bTftft«l (1 1) f^e B H. 4*3*9 6*. 

1 H NMR (3 0 0MHz, CDC I 3 ) : 6 7. 45-7. 80 (m, 14 
H) , 8. 46 (s, 2H) 
MS (E I + ) : 4 0 0 (M + ) 
m. p. : 3 0 OTCEU: 

Anal. Calcd for. C28 Hie O3 : C, 83. 9 9%; H, 4 
. 02%. Found:C, 8 4. 2 7% ; H, 3. 99%. 

iai©fcft* (.1 1) t2Sioi/^w-;i (12). 
Lfc. 2NmM*Dnz-xi oftmmzmmisfc. mfc®* 

(13) *»fc. ttfi®*. 4X^4 8 %. 

1 H NMR (300 MHz, DMSO) : 66. 46 (dd, 2 H, Ja = 8 
. 8, Jb = 2. 1) , 6. 57 (m, 2 H) , 6. 66 (d, 2 H, J=8. 
8) . 7. 28 (s, 1H) , 7. 3 4- 7. .7 7 (m, 1 4 H) . 8. 24 ( 
s , 1 H) 

MS (E I + ) : 5 8 4 (M + ), 5 4 0 (M + -CO2) 
m. p. :'2 7 0t 
Vc&m (1 3) t***l6RtXtfU^>*tRllPU, &mT\Z5»m®;W\^tc. 

*ffiS5SLTfi£j«W£», ^>i?>cfc0f?SSLT{b^* (14) £#£ 0 If 

sags. iR*6 7%. 

1 H NMR (3 0 0MHz, DMSO) : 62. 26 (s, 6H) , 6. 91 
(dd, 2H, Ja = 8. 7, Jb = 2. 2) , 6. 98 (d, 2H, J=8. 
7), 7. 24 (d, 2H, J-2. 2), 7. 3 0- 7. 8 0 (m, 1 5 H) 
, 8. 3 0 (d, 1 H, J =0. 7 2) 
MS (E I + ) : 6 6 8 (M + ) , 6 2 4 (M + -CO2 ) 




(24) WO 9 9/5 1 586 

Anal. Calcd for C44 H28 O? : C, 7 9. 03%;H, 4 
. 22%. Found:C, 7 9. 2 7%;H, 4. 19%. 
m. p. : 2 3 5t 

1 ( 1 1) <D**>xjvfr>mmmz. 2^m<o^uuuv)^> 

(15) $rjD^_. 7)^>Tiz8ox:T*2Bmmmvtc* ftmisfrfcfem 

OilbT, (16) £*§fco ^fiErfc ^5 9%. 

1 H NMR (3 0 0MHz, DM SO) : 6 6 . 8 0 (s, 2 H) , 6. 8 4 
(s, 2H) , 7. 3 1-7.78 (m, 1 5 H) , 8. 28 (s, 1 H) , 1 
1. 14 (s, 2H) 

MS (FAB + ) :653:655:657 = 9:6:1 (M + +1) 
m. p . : 2 4 3t (decomp. ) 

l'^t©^ (1 l) ©^^>xW>8Mf:, 2§i©^DPi/^> 
(1 5) SrJnx., 7^^>TtC8 0t:-C2 BBSnfRLfc. 
' £*#fc:i&W\ Kt^^IT^IL/:. £<B«ffi*{CteKSI«<h fcf U 

WtabT8 ot:-c-5#so»u r*«&o , c<o 2 xa«fc:;fcW\ mt^^uyx 

^77>f-t:J:01l8l/fc«, ^>if>«k?)lieSLx{k-&ft (17) £#fc„ 
tMi. 1 6 % 0 

1 H NMR (300 MH 2, CDC 1 3 ) : a 2. 36 (s , 6 H) , 6. 8 
8 ( s , 2 H) , 7 . 12 ( s , 2 H) , 7 . 3 5-7. 79 (m, 1 5 H) , 
8. 61 (s, 1H) 

MS (FAB + ) : 7 3 7 : 7 3 9 : 7 4 1 = 9 : 6 : 1 (M + + 1) 
m. p. : 2 4 6t (dec omp. ) 

Anal. Calcd for C44 H26 CI2O7 : C, 7 1. 6 5%; 
H, 3. 55%. Found:C, 71. 6 9 % ; H, 3. 4 8%. 

it^m (16) <Di?*^)V7,)\,-fc*i/Y (DMSO) ****Hfl:^- h U ^A 
. £*^MJ^A. tU^SthU^A (N a 2 Mo 




(25) WO 99/51586 

*yWD7h^77^-CJ:t)*B(UTft§* (18) RJtfi©*. 
4X^3 6% 0 

1 H NMR (3 0 0MHz, CDCh) : 62. 34 (s, 3 H) , 2. 3 
8 (s, 3H) , 6. 74, 6. 8 0, 7. 0 8, 7. 1 3 (4 s, 4 H) , 7 
. 0 4- 7. 7 8 (m, 1 5 H) , 7. 8 4 (s, 1 H) 

MS (FAB + ) : 7 6 9 : 7 7 1 : 7 7 3 = 9 : 6 : 1 (M + + 1) ; 7 3 7 
: 739:741 = 9:6:1 (M + +l-0 2 ) 
m. p. : 189t (decomp. ) 

m 2 : —mmmm<Dm%. 

m 1 X'&tcit^fyl (13) £0. 1 mMX?i/>y7 5>Wi (EDTA) 
Sr^tf 1 0 0mMU>K««» <pHl 0. 5) l:WU Na 2 Mo0 4 (1 
mM) StfDMSO (0. 1%) £flP*_T 2 Sttf^^ h;U*jB«bfc ( 
El 1 (a) ) o z_<DU&%i\zm&ik7km7k (2 0mM) *mB*tf:5@l:& 
JtTHD^&a (E«HttJ:D6^n«} fcS3t£»gl,fc (01 (b) ) . flb£ 
OiS^ftttHTOiiOT*^, Seftg : 4 9 5. 0 nm ; ^3tftS : 5 1 
5. 0nm;7'J7h (Ex/Em) :2. 5nm/2. 5 nm. 

«3 : -mmmmvmfe 

— S^»*<0»^* [0. 1 mM EDTA; 10 OmM U >i8fffi ( p 
H10. 5) ;Na2Mo0 4 ( 1 mM) ;DMSO (0. 1%) ; MmitTkM 
7K (2 OmMX 1) ; 2 513) &m*<K ik^fy (13) ©#*ETTffi«pttfc^3t 
£fb£«)5£Lfc (H2 (a) ) . ^ItLT, Na 2 M0O4 ftSm-fr-rt (— 
■a«*©##«T) xmfe&ff^fc (0 2 (b) ) o dCOl^m, — fi3gK*0 




(26) WO 9 9X51586 

±K£.m i £RVJk (3 ImM N a OH ; 1 6 mM NaHCOa ; ImM 
Na 2 COa ; 1 3 8mM NaaMoOO tC&l^Tft;^ (16) 
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